Rationale: Mucoepidermoid carcinoma (MEC) is the most common primary salivary gland malignancy. Ectopic MEC can occur in any part of the body, however, only 2% to 4% of MEC could be detected in the jaw, which is named intraosseous mucoepidermoid carcinoma (IMC). IMC is usually a low-grade carcinoma. Uni-or multilocular radiographic lesions should be differential diagnosed with ameloblastoma, odontogenic cysts, and glandular odontogenic cyst (GOC). Radical surgery may prefer for a favorable prognosis. Whereas IMC can recur long after the operation, a long-term follow-up system should be implemented. Owing to its rarity and controversial issues, we report a case report and review the literature to discuss its clinical features, treatments, radiological, and histological characteristics.
Introduction
Mucoepidermoid carcinoma (MEC) is the most common primary salivary gland malignancy and consists of mucous, intermediate cells, and epidermoid cells. This tumor accounts for about 30% of malignant salivary gland tumors and about 12% of all salivary gland tumors. MEC mainly occurs in the parotid glands and small salivary glands, whereas ectopic MEC can occur in any part of the body. Nevertheless, it is still rarely detected in the jaw, which only accounts for 2% to 4% of MEC. [1] Intraosseous MEC (IMC) is often located in the posterior part of the mandible and can cause swelling, pain, and numbness of the mandible. Because the imaging and clinical manifestations of IMC are very similar to those of ameloblastoma and odontogenic cysts, preoperative diagnosis is challenging.
In this paper, we review a case of a left IMC that was surgically managed by tumor resection and bone reconstruction along with special digitized techniques.
Case report
A 33-year-old woman presented with a 2-month history of mild pain in the lower left posterior jaw. She had no history of surgery or trauma to the mandible. Panoramic radiography at another hospital showed a large hypointense lesion with an irregular edge in the lower left posterior jaw, and examination of a biopsy specimen indicated a low-grade MEC in the mandible.
Clinical examination revealed no swelling of the left mandible or difficulty chewing. The only abnormality was swollen gums in the left retromolar area and mandibular ramus. The superficial mucosa was intact with no obvious tenderness. Non-swollen lymph nodes were found in the submental and submandibular regions. Panoramic radiography in our hospital showed that the large hypointense lesion in the left retromolar area and mandibular ramus and the distal root of tooth 37 had been absorbed (Fig. 1) . Computed tomography (CT) showed that the left mandibular bone was not dilated, and a 24 Â 17.5 Â 43 mm cystic space-occupying lesion was present in the ascending branch of the left mandible (Fig. 2) . The digital information of the CT examination was collected. A three-dimensional digital model was then established based on this information, and we planned partial mandibular resection with placement of a microvascular fibula myocutaneous flap to reconstruct the shape of the mandible and a free fibula flap to restore the height of the mandible. These flaps were used not only to restore the maxillofacial profile but also to provide a possibility for later dental implantation. The range of resection and the reconstruction of the length and angle of the fibula were pre-designed with reference to the three-dimensional model (Fig. 3) .
The patient underwent radical tumor resection under the assistance of the digital design and ipsilateral functional neck dissection through a standard transcervical approach with lip splitting. Intraoperatively, the surgical margins were located at the distal part of the condyle and the left mandibular lateral incisors. No bone erosion or destruction was present at the margins. The shaped pedicled fibular myocutaneous flap and the free fibula flap were used to reconstruct the mandible with small plates and screws. The ipsilateral submandibular gland and cervical lymph nodes were completely excised, and the operation areas were closed eventually.
The main body of the lesion was located in the inflated part of the jaw. Routine postoperative pathological examination revealed that the specimen was cystic structure and lined by myxoid cells, high columnar cells, and squamous epithelial cells. The diagnosis of low-grade IMC was confirmed based on histopathology and imaging. The histopathological features showed only reactive hyperplasia of lymph nodes; no lymph node metastasis was found in the left cervical lymph node specimens. Therefore, the patient did not undergo postoperative adjuvant treatment. Meanwhile, immunohistochemistry results showed positive results for ck7, 18 and mucin (Fig. 4) .
Postoperative imaging showed that the height of the mandible and the symmetry of the mandible were satisfactory (Fig. 5) . The patient was also satisfied with her appearance. Healing of the microvascular and free fibula flaps during the long-term followup would allow for the performance of secondary operations. The patient has been on regular follow-up for >8 months without any evidence of recurrence. Ethics approval was not required for this paper as it is a case report. Informed consent was obtained from the patient for publication of this case report and accompanying images.
Discussion
IMC has mainly been reported through clinical cases. A review of these references indicates that IMC is also called central MEC (CMC or CMEC). IMC was first described by Lepp in 1939. [2] Roshan et al [3] reported that fewer than 110 cases of IMC had been reported to date. PubMed databases were searched up from January 1, 2000 to July 1, 2018 for relevant studies. Additionally, we reviewed reference lists from relevant articles to identify any pertinent studies. No language restrictions were imposed. Our literature search yielded 28 potentially relevant articles and 133 cases totally. The main characteristics of the 133 cases are summarized in Tables 1 and 2 . IMC is, commonly, a rare lowgrade malignant salivary gland tumor occurring in the jaws. However, the etiology of IMC remains ambiguous. Possible theories regarding the pathogenesis and origin of IMC include entrapment of retromolar mucous glands within the mandible with subsequent neoplastic transformation of these glands, developmentally included embryonic remnants of the subman- Figure 1 . Panoramic radiography delivered a large well-defined unilocular hypointense at the left retromolar area and mandibular ramus and the distal root of 37 had been absorbed.
Li et al. Medicine (2018) 97:51
Medicine dibular and sublingual glands within the mandible, neoplastic transformation of the mucous-secreting cells commonly found in the pluripotential epithelial lining of dentigerous cysts associated with impacted third molars, and neoplastic transformation and invasion from the lining of the maxillary sinus. [21] Zhou et al [20] considered that the most likely pathogenesis of IMC was neoplastic transformation of the epithelial lining of an odontogenic cyst whose conclusion was based on a study of 39 Chinese IMC patients. IMC can occur at any age, but it predominantly occurs in the fourth and fifth decades. The morbidity rate of female patients is twice that of male patients. However, Lucas reported that the peak age of IMC ranged from 50 to 70 years and that the female:male ratio was only 1.07:1.00, which differs from the results of other researchers. [22] In these 133 cases, patients' age (median, 47 y) and female to male ratio (1.18:1.00) were in general agreement with those of previous reports.
Panoramic radiography is a cost-effective auxiliary diagnostic tool for evaluating the jaw bone mass. However, panoramic radiography does not allow assessment of the degree of destruction of bone lesions or their invasion into the surrounding tissues. However, CT could be a better choice among auxiliary diagnostic techniques. It offers a large amount of information on the size, location, and area of the tumor in the region. It also provides digital information that facilitates digitally designed treatments. Imaging examinations are also important for evaluation of IMC grades. A three-grade classification for IMC has been established: grade 1, lesions without expansion or rupture of the cortical plate; grade 2, lesions with expansion but without rupture of the cortical plate; and grade 3, lesions with rupture of the cortical plate or the presence of regional metastasis. [23] The present case was classified as grade 1. Although panoramic radiography and CT can provide valuable information, the preoperative diagnosis of IMC is still challenging. Differential diagnoses include odontogenic keratocyst, ameloblastoma, dentigerous cyst, and glandular odontogenic cyst (GOC). Radiologically, IMC has features of a wellcircumscribed unilocular or multilocular radiolucency affecting the molar and ramus regions. Unilocular lesions are similar to benign odontogenic keratocysts and dentigerous cysts. Multilocular lesions have an internal structure resembling a honeycomb and should be distinguished from an ameloblastoma. GOC is difficult to distinguish based on imaging findings; instead, [4] 54/M Left mandible NA Pain Surgery MEC 3 No Basaran et al [4] 49/F Mandible NA Mass Surgery MEC 2 No Merna et al [5] 35/M Maxilla 65 mm (diameter) Pain, congestion Surgery MEC 0 NA Merna et al [5] 61 [5] 31/F Hard palate 15 mm (diameter) Mass Surgery MEC NA NA Merna et al [5] 78/F Maxilla 16 mm (diameter) Otalgia Surgery MEC 2.1 No Merna et al [5] 54/F Hard palate NA NA Surgery MEC NA NA Merna et al [5] 66/F Sphenoid sinus 30 mm (diameter) Headache, eye pain Surgery + radiotherapy MEC 0.1 NA Merna et al [5] 47/F Hard palate NA NA NA MEC 11.8 NA Merna et al [5] 72/M Maxilla 40 mm (diameter) Headache, epistaxis Surgery MEC 7 No Merna et al [5] 63/F Mandible NA NA NA MEC NA NA Merna et al [5] 48/F Maxilla 30 mm (diameter) Mass Surgery MEC 5 No Merna et al [5] 36/F Maxilla 20 mm (diameter) Mass, pain Surgery MEC 0.6 No Merna et al [5] 52/F Maxilla NA NA Surgery MEC NA NA Merna et al [5] 76/F Maxilla 15 mm (diameter) Mass Surgery + radiotherapy MEC 6.5 No Merna et al [5] 61/F Mandible 25 mm (diameter) Pain, numbness, paresthesias
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Zhou et al [20] 43/M Maxilla NA Swelling, pain Surgery MEC (high grade) NA NA Zhou et al [20] 29/F Maxilla NA Swelling Surgery MEC (low grade) 0.8 No Zhou et al [20] 55/M Mandibular body NA Swelling Surgery MEC (low grade) 1.1 No Zhou et al [20] 76 Pathologically, primary MEC in the salivary glands and other tissues is excluded, no odontogenic tumor is present, the histological structure of MEC is confirmed and positive mucin staining is detected. And evidence of bony destruction and intact cortical plates is found on imaging examination. [24] [25] [26] [27] The main clinical symptoms of IMC are painless swelling and craniofacial asymmetry. IMC is usually characterized by invasion of local tissue, but metastasis is rare. Brookstone and Huvos [23] reported that only 9% of their patients with IMC had traces of metastatic disease. Metastases mainly occur in the local lymph nodes and are rarely found in the cervix, breast, lung, and skin. No affected lymph nodes were detected in the present case.
Treatment of IMC includes conservative and radical surgery. Although many articles have described IMC as a low-grade histologically malignant tumor, conservative treatments, including curettage and marsupialization, could favor recurrence at a rate of around 40%. [24] Therefore, radical surgery, wide local excision, and hemimandibulectomy or hemimaxillectomy should be considered as first-line treatment. [1] Neck dissection and adjunctive postoperative radiotherapy should be implemented with regional lymph involved. [28] However, the occurrence of regional lymph node metastasis is usually associated with a poor prognosis.
The prognosis of IMC is difficult to predict because various surgical approaches and biological specificities can produce different results. de Souza et al [22] recently reported several factors that may be associated with prognosis, such as sex, histological grade, surgical approach, and regional lymph node status, and the treatment approach is a significant prognostic factor. IMC is characterized by possible late recurrence and metastasis; therefore, we emphasize the need to establish a longterm follow-up system.
Conclusion
IMC is a rare malignant neoplasm of the jaw with single or multiple capsular spaces. The preoperative diagnosis of IMC is still a challenging task. IMC should be differentiated from ameloblastoma, odontogenic cysts, and GOC. The final diagnosis is usually based on histopathology and imaging. Statistically, a high proportion of IMC exhibits low-grade malignancy. Radical surgery should be conducted and could increase the chance of a favorable prognosis. Because IMC can recur long after the operation, a long-term follow-up system should be implemented. Furthermore, in view of its rarity and controversial issues, more studies need to be performed to fully elucidate the IMC. 
